. CbAgo and LrAgo are mesophilic pAgo proteins with an intact catalytic tetrad. (A) The circular phylogenetic tree of nonredundant set of pAgos constructed based on multiple alignment of the MID-PIWI domains (4). The pAgo proteins were annotated as follows (from the inner to the outer circles): the type of the PIWI domain, depending on the presence of the catalytic tetrad DEDX; the presence and the type of the PAZ domain (full-length PAZ, ochre; PAZ* -incomplete PAZ lacking a part of the nucleic acid binding pocket, brownish; no PAZ, white; APAZ, analog of PAZ domain); the superkingdom to which the corresponding pAgo belongs. Long-A, Long-B, and shortpAgo clades are indicated (4-6). The scale bar represents the evolutionary rate calculated under the JTT+CAT evolutionary model. Positions of biochemically characterized pAgos are shown; CbAgo and LrAgo are shown in red. (B) Multiple sequence alignment of conserved amino acid residues (marked by color and asterisks) of the DEDX tetrad localized in the PIWI domain of pAgos. The catalytically dead variants of the LrAgo and CbAgo proteins (LrAgo_CD and LrAgo_CD2X) with amino acid substitutions within the catalytic tetrad are also shown. Aa, Aquifex aeolicus; Af, Archaeoglobus fulgidus; Cb, Clostridium butirycum; Lr, Limnothrix rosea; Mj, Methanocaldococcus jannaschii; Mp, Marinitoga piezophila; Ng, Natronobacterium gregoryi; Pf, Pyrococcus furiosus; Rs, Rhodobacter sphaeroides; Tt, Thermus thermophilus. The complexes were formed with 500 nM Ago, 500 nM guide DNA and 100 nM target DNA for 10 minutes at 37 °C and resolved by 10% native PAGE. Mismatches in guide DNA that significantly alter the efficiency of LrAgo-mediated cleavage ( 
